The Global Trigger is the final step of the CMS Level-1 Trigger. Previously implemented in VME, it has been redesigned and completely rebuilt in microTCA technology, using the Virtex-7 FPGA chip family. It will allow to implement trigger algorithms close to the final physics selection. The new system is presented, together with performance tests undertaken in parallel operation with the legacy system during the initial months of Run II of the LHC at a beam energy of 13 TeV. ABSTRACT: The Global Trigger is the final step of the CMS Level-1 Trigger. Previously implemented in VME, it has been redesigned and completely rebuilt in MicroTCA technology, using the Virtex-7 FPGA chip family. It will allow to implement trigger algorithms close to the final physics selection. The new system is presented, together with performance tests undertaken in parallel operation with the legacy system during the initial months of Run II of the LHC at a beam energy of 13 TeV.
The new Global Trigger System
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The upgraded Global Trigger system is designed to deal with the conditions of Run II of the LHC 24 explained in section 1. It is capable of using more objects for its calculations than the old trigger 25 system. Also, the number of algorithms is significantly higher than before. The upgraded Global
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Trigger supports the use of at least 512 different trigger algorithms. A study for providing more 27 than the 512 algorithms has also been carried out and the concept for this approach is presented Trigger, it will also be used in several other subsystems of the new L1 Trigger. The board utilises a 10 modern and powerful Virtex-7 Field Programmable Gate Array (FPGA) from the Xilinx company.
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The chip combines the possibility to implement logic requiring many resources and a very high Among the main requirements for the upgrade of the Global Trigger were modularity and 10 scalability. To be able to adapt the system to future requirements, the Global Trigger was designed for easy extension of the available resources. the menu logic in a human-readable way and to handle the increased complexity of the system.
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As an example, an algorithm could contain a jet with an transverse energy equal to or greater than A completely new feature of the uGT logic will be the integration of invariant mass calcula-36 tions in the trigger menu. This allows to identify the hypothetical mother particle of two decay 37 products whose momenta have been measured. In the legacy system, invariant mass calculations 3. Performance and plans for a "parallel run"
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Before switching from the current Global Trigger to the upgrade system, the newly developed logic 2 has to be tested extensively. Is has to be verified that the upgraded trigger has a better performance 3 than the old one and that the calculations are performed correctly. Therefore, the Global Trigger by the old Global Trigger. The L1A signal generated by it will then be sent not only to the legacy quark pairs) events were used. In contrast to the test flow described above, the generated output Trigger was a "stress test" together with the DAQ system. This test includes reading out data from 13 the system with a rather high event rate of 100 kHz under DAQ backpressure and with frequent 14 resynchronization signals. Hence, the uGT is prepared for the challenges of the parallel run.
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